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(54) WAFER TESTING DEVICE WITH PROBE CONTACT STATE CONTROLLER 

(57)Abstract: 

PURPOSE: To obtain a device with which the mounting state of a 
probe card can be adjusted automatically and also a probe test can 
be conducted in a highly efficient manner by a method wherein the 
inclination and the height of mounting position of probe card is 
adjusted in such a manner that the amount of ascending of wafer is 
suppressed to the minimum when the tip of all probes is brought 
into contact with a pad. 

CONSTITUTION: Before the probe test of the new chip on a wafer 7 
2, the position of the wafer 2 is moved up every time, and the state 
wherein the tip of a probe comes in contact with the corresponding 
pad is detected. Moreover, when the amount of rising of the wafer 
2 exceeds the prescribed value when the tip of all probes is 
brought in a contact state, the inclination and the height of the 
mounting position of a probe card 3 are calculated in order to 
suppress the rising amount of the wafer 2 to the minimum when 
the tip of all probes is in contact state. The result of calculation is 
sent to an adjustment mechanism 9, and a probe test is performed 
again in the state wherein the probe card mounting state is 
corrected. A control mechanism, with which the abovementioned 
operations are automatically conducted, is provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pad inside the chip which established the head of many probes specially to the pad for 
connection on the chip of the wafer corresponding to it or checking, respectively is made to contact. For 
the probe test of the wafer to inspect, whether an expected electrical potential difference is detected for 
every pad While installing the adjustment device of the inclination and height of an attaching position in the 
mounting sect.on of the probe card of a testing device In advance of the probe test of the new chip on a 
wafer, the location of a wafer is raised first each time. If the amount of lifting of a wafer when having 
contacted the pad with which it detects and the head of all probes corresponds is checked becomes below 
a predetermined value, that the head of a probe contacts the pad corresponding to it with lifting If the 
amount of lifting of a wafer when the probe test to the chip is performed and the head of all probes 
changes into a contact condition then is over the above-mentioned predetermined value From the part and 
the situation of the increment in a contact part that the pad contacted the amount of lifting of a wafer and 
the end of the probe detected according to lifting As [ control / to min / the amount of wafer lifting when 
the head of all probes changes into a contact condition ] The wafer testing device with a probe contact 
state control function characterized by preparing the control function which performs automatically many 
actuation of ** which performs a probe test again in the state of probe card mounting which computed the 
inclination and height of a probe card attaching position, sent this calculation result to the above- 
mentioned adjustment device, and amended it. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the wafer testing device with a probe contact state control 
function with which contact to the head of each probe and the pad on the chip of the wafer corresponding 
to it was equipped with the function controlled automatically so that a test could be most efficiently 
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performed by adjusting the mounting condition of the probe card to a testing device on the occasion of the 

probe test of a wafer. 

[0002] 

[Description of the Prior Art] Drawing 3 is the outline sectional side elevation showing the conventional 
wafer testing device, and drawing 4 is the flow chart of the probe test by the conventional wafer testing 
device. The fixed plate with which 1 lays a wafer, a wafer and 3 attach a probe card and, as for a movable 
wafer stage and 2, 4 attaches a probe card in accuracy by drawing 3 as directed, and 5 are a contact 
(probe contact condition) energization detecting element and a display panel with which a wafer prober and 
. 7 display a memory circuit tester (testing device), and, as for 6, 8 displays the contact condition (contact) 
of all probes. 

[0003] The probe card 3 for a test objective form is attached in the fixed plate 4 of the wafer prober 6. if 
the wafer stage 1 on which the wafer 2 was put is raised little by little as shown in drawing 4 R> 4, through 
the energization detecting element 5, the contact condition (which probe — under energization — that is, 
is it in contact or which probe does not touch?) of all probes will be displayed on a display panel 8, and will 
be told to a trial operator. An operator judges whether by the time all probes will be in a contact condition, 
the required amount of lifting of a wafer (stage) is less than specification, seeing a display panel and 
memorizing the contact condition of each probe. When the amount of stage lifting is less than specification 
(i.e., when normal), a testing device repeats many above-mentioned actuation, and the wafer stage 1 
performs a probe test one by one to all the chips in a wafer 2, as long as it performs actuation which is 
made to move the location of a wafer 2 horizontally and puts the following tip on a probe test location and 
a probe test can be performed normally. Unless it makes the amount of stage lifting larger than 
specification, when all probes will not be in a contact condition (i.e., when unusual), a probe card 3 is 
exchanged or the fixed plate 4 is adjusted. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional testing device, when the 
condition of a probe changes while performing the probe test of a wafer, it becomes impossible to stabilize 
and contact all probes to the pad on the chip of a wafer, the electric poor contact of a wafer and a probe 
occurs, and the problem of becoming probe test continuation impossible arises. 

[0005] This invention is the testing device itself, can adjust a probe card mounting condition (an inclination, 
height) automatically, and makes it a technical problem to offer the wafer testing device with a probe 
contact state control function which enabled it to perform a probe test efficiently so that a problem like 
above-mentioned before may not occur. 
[0006] 

[Means for Solving the Problem] [n order to solve the above-mentioned technical problem, it sets to this 
invention. The pad inside the chip which established the head of many probes specially to the pad for 
connection on the chip of the wafer corresponding to it or checking, respectively is made to contact. For 
the probe test of the wafer to inspect, whether an expected electrical potential difference is detected for 
every pad While installing the adjustment device of the inclination and height of an attaching position in the 
mounting section of the probe card of a testing device In advance of the probe test of the new chip on a 
wafer, the location of a wafer is raised first each time. If the amount of lifting of a wafer when having 
contacted the pad with which it detects and the head of all probes corresponds is checked becomes below 
a predetermined value, that the head of a probe contacts the pad corresponding to it with lifting If the 
amount of lifting of a wafer when the probe test to the chip is performed and the head of all probes 
changes into a contact condition then is over the above-mentioned predetermined value From the part and 
the situation of the increment in a contact part that the pad contacted the amount of lifting of a wafer, and 
the end of the probe detected according to lifting As [ control / to min / the amount of wafer lifting when 
the head of all probes changes into a contact condition ] The inclination and height of a probe card 
attaching position were computed, and it decided to prepare the control function which performs 
automatically many actuation of ** which performs a probe test again in the state of probe card mounting 
which sent this calculation result to the above-mentioned adjustment device, and amended it. 
[0007] 

[Function] the head of each probe — a perimeter — some — a long thing — there are variations, such as 
a short thing. Therefore, when raising a wafer and going, after going up considerably, it differs from what 
contacts the pad of a chip at an early stage, and the thing which contacts at last. However, if variation 
becomes not much large, since various problems, for example, the head of a probe which once changed into 
the contact condition, will be forced too much, will overflow a pad outside, and it will be in a non-contact 
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condition again, it will break depending on the case or ** will occur it will h „ 

max.mum community value in the amount of lifting of a JfT . u necessary to prepare the 

If the above means are taken the amount of I mZ o f 7 7 Pr ° beS Wi " be in a contact condition, 
can be controlled be.ow to a 'JZZ^^&Z^****? Wi " be ina "nUet condition 
conventronal equipment, without an operator troubHnJ tc 2 h a , ™ Pr ° mpt ' y at least with 
condition by the automatic-control fuS erf Si J inl!^ patron of a probe card mounting 

be continued by adjustment of a fixed plate ^SrfTT? I S ° that 3 Pr ° be tes * ca " 
break) and has become very short only one aorobl r of 3 P r °be breaks (no heads of other probes 
which the location of the end of th probe seldom van/, 7 1 e ; chan « ed ^ an ° ther probe card with 
since a wafer stage repeats lifting and desce rTpe^dVtol^ ^ ° f inV6nti ° n - but 

operator understands immediately. Therefore, ^ test^^ ~* " 

anTatl^ - semiconductor memory is performed is made into 

since the temperature of a wafer is S* asTsofct 1 t t ^ * ^ S6t by s P ecifi cation. Thus, 

surrounding temperature, if a probe test is "SrtTZlT T CO ? iderabl V diffe ™t generally from 

and descent by heat conduction from Sermaf ^adttion anT^T % I* Pr ° be Card Wi " repeat local 

card or an inclination arises under such sTtuaSo and „1 v,?!^" ° f the hdght of a P r °be 

is high between the head of a probe and I th Da H on Th P ° SSlb f y u that an Metric poor contact will occur 

device by this invention, even when above a 1 t f ch ' P of th * wa ^ corresponding to it. In the testing 

[00101 In the examnl P rfthi. ! ? V P 6St Can be P erf °™ed efficiently g 

condition ^raTproalh of ~ g clt^The JnT fT °* J ^ * ^ ^ 

the above-mentioned con^JJ^^^^^^^ + * ^ ^ ^ ^ ^ in 

cond.t.on and it is not under contact and in *n T contact 't the meant.me .s in an energization 

the pressure value which hasTo^d the ^^n^T^ " -PP^'of ju^ng from 

222 ^b^S a Sf?5 3T f inclination height adj — 

and a^wingj (b) is the outline sectional side elation of th° h ° , ^ 6 ° f th ' S invention exam P'«- 
automatic-control function which nine reo^re for th "1 + u * V"** 1 * The contr °^r for the 
fitting location among drawing, and S^M^r^T^*/*"^'* ^ ° f 3 pr ° be card 
contact condition (contact) detection functions an I" ment '° ned above as for 1 0- and 1 1 are 
orawmKi . The inclination height adjustment delfce 9 of I h ™ S r ^ 33 that ° f tHe C3Se ° f 
and C for adjustment, changes the projection condftion of + h .^^ ' OCatiorl haS three lobes A. B, 

[001 2] Drawing^ is a flow chart in case ^tHsinTnt 7 '° beS ' and adjusts to arbitration, 

which sT^-trfT orm of tes ° t X e cti C v a e ^^"T^ 6 -^*"" 8 3 Pr ° be t6St The Pr ° be Card 
the inclination height adjustment device i Z wa e sta £ e 7 on IT FT^V" ^ ^ 4 thro ^ h 
controller 10 in a lifting period is contained in the mernor! L u * Wafcr 2 W9S PUt is raised - th « 

about contact of all probes from th contac det.^fo 7 W + h ' ch acCe P ts and builds in the information 
investigated, and the variation 2 ^ 2 • - d ^ ^r^^ 60 inWl3tion ' S 

specification, after performing a probe tes^ the • wafer s fl 1 1 L ? pe , Clfication - * 't becomes in 
comes to a test location, and many ato^enZne \1<^J IS . h ° nZOnta ^ move d until the following chip 
abnormalities are not detected on the wav ThT 1 actuat '°n is repeated and is performed. If 
completed to all chips. If the variation ^^^TS^ST^ r6Peated Untn 3 Pr ° be ^ » 

substandard (namely, abnormalities deletion) On^ Tu J 3 Controller 1 ° greatly to be 

the probe card 3 to a wafer 2 is a^usted The -ountTr ame^d ^ J ^ P ° S ^ ° f 

variation at the time of all the ends of the probe cont Jt T 5 mclination and hei ght so that the 
may become small as much as possib le i ■ ^ulteTT^ ^ ^ '* corres P^ds on a chip 

device 9 of a probe card fitting "ocabon y SSi^l *Z ^ ^ ^Justment 

of projection of the three above-mentionedTobes A B and C 17", T' ^ the amount 

actuation is repeated and is made to perform from I -'ft f S adjUStment - man V above-mentioned 
[0013] perform from l.ft.ng of the wafer stage 1 again. 

[Effect of the Invention] As explained above in case a wafer • 

' " Case a wafer test|n g dev.ee performs the probe test of a 
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wafer according to this inversion Art operator supervises the contact condition of a probe by viewing, 
memorizes a probe contact condition, arid it becomes unnecessary to perform the yes-no decision of the 
variation in the end of the probe etc. like before. And an operator stops troubling also to the tuning of a 
complicated probe card mounting condition, and very efficiently, after the end of the probe has contacted 
the wafer certainly, he can perform the probe test of a wafer now. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] About the adjustment device of a probe card fitting location, drawing 1 (a) is the plan of a 
mounting beam condition, and drawing 1 (b) is the outline sectional side elevation of the whole example at 
the fixed plate of this invention example. 

[Drawing 2] It is a flow chart in case this invention example performs a probe test. 
[Drawing 3] It is the outline sectional side elevation of the conventional wafer testing device. 
[Drawing 4] It is a flow chart in case the conventional wafer testing device performs a probe test. 
[Description of Notations] 

1 — Wafer stage 2 — Wafer 3 — Probe card 4 — Fixed plate 5 — Contact energization detecting element 
6 — Wafer prober 7 — Memory test equipment 8 — Contact display 9 — Inclination height adjustment 
device 10 — Controller 11 — Contact detection function. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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